Since holes in the CS barriers are not sealed by suberin in these mutants, these holes likely make it easier for nematodes to reach the vascular cylinder and establish their feeding site. The authors also observed that CS defects affected RKN infections more than CN infections. Since RKNs are not able to cross the endodermis and must circumvent the CS by migrating to the meristem, unsealed holes in the endodermis serve as a new entry point for RKNs into the vasculature.
But the lack of CS and suberin barriers is not all good news for the nematodes: the mutants also showed a reduction in the size of the feeding sites. The results of the study indicate that CS formation remains functional in infection sites, and may play a role in nutrient homeostasis for the nematodes. The authors propose that defects in CS formation not compensated by suberization may lead to nutrients leaking from the vasculature, which could impair nematode development.
Julia Holbein, first author in the study, was a PhD student with Florian Grundler at the University of Bonn (Bonn, Germany). Shahid Siddique, the senior author, was a postdoc in Grundler's group and Holbein's mentor. After an initial pathogenicity assays showed promising results, with a significant decrease in nematode infections in suberin mutants, Rochus Franke invited them to join an EU-funded project aptly named RootBarriers. Through the project, they connected with Niko Geldner and Peter Marhavy (University of Lausanne, Lausanne, Switzerland), who performed the fluorescent microscopy experiments. Miroslaw Sobcza (Warsaw University of Life Sciences, Warsaw, Poland), a long-term collaborator of the group and expert on the anatomy and structure of nematode feeding sites, completed the team. Siddique is now at the Department of Entomology and Nematology at the University of California (Davis, USA) as an Assistant Professor.
According to Siddique, investigating root traits that affect plant-nematode interactions is important for finding new strategies for plant protection. Screening for natural variation in suberin-and lignin-related traits might help identify and develop stronger fortresses, i.e., plants with enhanced resilience against pathogens, drought, and nutrient deficiency.
